ICASE
-r/_ + o_ = o.(9)
0---_
The momentum equations are
In the interface equations written below, [.] designates the jump (.)1 -(.)2. At the interface 71 = r/*(y = h(z)), the velocity is continuous,
The shear stress is also continuous across 7/= r/*,
The jump in the normal stress is balancedby interfacial tension, 
3 Asymptotic solution for large
Here we exhibit a special solution of our coupled air-water system which will be shown later to be a global attractor of non-similar boundary layer solutions. We start by making several assumptions. First we assume that for large x (large _) the horizontal velocity component in the water is linear in y, and there is a similarity solution in the air with
and f"(O) is constant.
In the air we write
and in the water
Secondly we assume that the interface position *7* ---, 0 as _ --_ oc. This assumption is equivalent to assuming that as _ --o c¢ the liquid layer is a vanishingly small fraction of the boundary layer in the air.
We are going to show that the continuity of the shear stress across the interface *7*implies that c = Ax -1/2, with A a constant, so that u = Ar t can be expressed in terms of 7? alone.
The interface is on y = h(x), *7 = 71" = k_-_2. The shear stress is continuous
Hence
Now for large x, we have assumed
Using (13), we may write
Using (18), we find that
For large x, r/* --, 0, so that f'(r/*) --, f'(0) = 0. Actually we know that u tends to zero because the mass flux is constant but the flow area (18) 
From (19) we know that, since _ = kx '/2, as _ _ _,
Thus as ( _ c¢, 
0: The first initial condition we used to solve (24) and (25) is plotted below. For this initial condition 77*= 0.15 and _o = 50. These values were chosen to be representative of conditions discussed by Hastings and Manuel (1985) , in which they describe the results of their wind tunnel measurements of a wing in simulated rain.
In the above profile, for 0 < 7/< _*, f' is parabolic with f"' being positive. For q* < 77 < 3.5, f' is parabolic with f" being negative, and for r/> 3.5, ff = 1.0.
We solved (24) and (25) subject to the aformentioned initial conditions for _ > _o using a finite difference scheme found in Schlichting (1987) . This scheme is iterative using secondorder differencing for the 7/derivatives, and a first-order, implicit Euler differencing for the derivatives.
We assumed an interface 77* = a_ _, where a = z/*(_o)/_'o _(_°) and found the n(_) given in figure 2. Notice that the exponent function n(t_) tends to its asymptotic value extremely rapid, while the shear stressat the interface in the air f" has a much slower decay. In the next example we used the same initial f'(rl) for r/> 77* as in figure The initial condition shown in figure 6 is generated from (24) and (25) when the _ derivatives are set to zero, so that ff"
Op

=0,
and at r/= r/*:
This system is solved using a iterative finite difference scheme using second order differencing and gives rise to the profiles shown in figure 6. In these examples and in all the others, which we tried but are not shown, the asymptotic solution given in §3 is ultimately attained.
6 Behavior of derivatives of the non-similar solution
In deriving the system which lead to the above solutions, we assumed that first and second derivatives of u and r/* with respect to _ were inversely proportional to _-n, n > 1. _From 0 2 * our solution we find that _ scales like _-3'2 and _ scales like _-s/2, in agreement with our scalings. Since _ scales with x 1/'2, the interface position scales with x ]/'t.
In order to examine the _ derivatives of u, we define two functions, JEll and IF2l decrease, as shown in figure 9 , although the decrease in levi is very small.
Since as _ --, oo, t/* --, 0 and the flow in the air goes to the Blasius boundary, both F1 --* 0
and F2 --, 0 as _ --* oo. Then since F_ and F2 are both 0(1), the assumptions that were made in deriving (24) 
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